The HIV-1 integrase G118R mutation confers raltegravir resistance to the CRF02_AG HIV-1 subtype.
Most of the previous studies that explored the molecular basis of raltegravir resistance were conducted studying the HIV-1 B subtype. It has been shown that the CRF02_AG subtype in relation to its natural integrase (IN) sequence could develop different genetic pathways associated with raltegravir resistance. The aim of this study was to explore resistance pathways preferably used by CRF02_AG viruses compared with subtype B. Twenty-five HIV-1 CRF02_AG-infected patients failing a raltegravir-containing regimen were studied. IN gene sequences were examined for the presence of previously described IN inhibitor (raltegravir, elvitegravir, dolutegravir and MK-2048) resistance mutations at 20 amino acid positions. Among the 25 studied patients, 7 showed viruses harbouring major raltegravir resistance mutations mainly associated with the 155 genetic pathways and 18 showed viruses harbouring none of them; however, for 1 patient, we found a 118R mutation, associated with MK-2048 in vitro resistance, in a 74M background. For this patient, the phenotypic analysis showed that addition of only the G118R mutation conferred a high level of resistance to raltegravir (fold change = 25.5) and elvitegravir (fold change = 9.2). This study confirmed that mutation pathways for raltegravir resistance could be different between the two subtypes CRF02_AG and B with a preferential use of the 155 mutation in non-B subtypes. A new genetic pathway associated with raltegravir resistance, including the 118R mutation, has also been identified. This new genetic pathway, never described in subtype B, should be further evaluated for phenotypic susceptibility to dolutegravir and MK-2048.